Locations of neurons with respiratory-related activity in the ferret brainstem.
Previous transneuronal tracing studies conducted in the ferret revealed that a large population of neurons that provides inputs to diaphragm and abdominal motoneurons is located in the ventral magnocellular portion of the medial medullary reticular formation. These observations raise the possibility that the neural substrate underlying respiratory rhythmogenesis may be different in the ferret than in other species in which this circuitry has been explored. In the present study, systematic tracking was conducted through the ferret medulla to map the locations of neurons with activity related to the contractions of respiratory muscles. As in the cat, rat, and rabbit, neurons with respiratory-related discharges were distributed either lateral or ventrolateral to the solitary nucleus (dorsal respiratory group) or in the vicinity of nucleus retroambigualis, nucleus ambiguus and the retrofacial nucleus (ventral respiratory group). Although the general organization of respiratory group neurons appeared to be similar in the ferret to that in other mammals, a difference was that few expiratory neurons were located rostrally in the ventral respiratory group. These data suggest that the ventral magnocellular medullary reticular formation is not essential for respiratory rhythm generation, at least during quiet breathing, but may participate in regulating the excitability of respiratory motoneurons or in coordinating the contractions of respiratory muscles during nonrespiratory responses (e.g. coughing or emesis).